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CN-与 CO 在 Pt(110)及 Pt(100)单晶电极上的共吸附过程，同时研究了吸附态 CO
和溶液相 CO 在 Pt(110)、Pt(100)单晶电极上的电氧化行为，将 CO、CN-作为表


















3、对比研究了 Pt(110)和 Pt(100)电极上 CN-与 CO 共吸附过程，深化了对 Pt
单晶电极表面两者的共吸附和氧化过程的认识。研究结果表明 CN-与 CO 共吸附
过程是结构敏感的反应。在 Pt(110)上，COad 起始氧化电位正移 50 mV，氧化峰
电位正移 260 mV 左右，且峰电流密度大幅降低，而 COad 氧化对 CN-ad 氧化行为
基本没有影响；此外 COad 谱峰红移，CN-谱峰发生蓝移。而在 Pt(100)上，CN-















对于 CO 单独吸附推迟了 250 mV，氧化峰电位正移了 162 mV，峰电流密度也大
幅降低；CN-ad 谱峰则发生蓝移，CO 谱峰在 0.0~0.2 V 电位区间先红移，在随后
的电位区间较之单独吸附时发生蓝移。 
4、CO 单独吸附时，Pt(100)对 COad 氧化的电催化活性优于 Pt(110)，与 CN-
共吸附后，Pt(110)对 COad 氧化的电催化活性高于 Pt(100)。 
本文深入研究了酸性溶液中 Pt(110)、Pt(100)电极表面吸附态 CN-、吸附态
CO 以及 CN-与 CO 的共吸附层的性能，并探讨了溶液相 CO 对 CO 在两个 Pt 单
晶电极上吸附和氧化过程的影响。从分子水平上揭示了上述过程中的电极表面结
构效应和相互作用。研究结果发展了 Pt 单晶电极表面 CN-和 CO 共吸附过程的深
入认识，对于进一步探索电催化，表界面过程的本质具有重要价值。 
































The coadsorption of CN- and CO on Pt(110) electrode in acid solutions and the 
oxidation progress of adsorbed CO(COad) and solution phase CO (COsol) on Pt(110), 
Pt(100) electrode were investigated by using cyclic voltammetry(CV) and in situ 
FTIR spectroscopy(in situ FTIRS). The main results are summarized below. 
1. CN- can be adsorbed stably on the Pt(110), Pt(100) electrode surface at the 
open circuit potential. The CN-ad band at ca. 2100 cm-1 can be observed in the 
potential region from 0.0 to 0.6 V. CN-ad is relatively stable on Pt(110), the CN-ad 
desorbed from Pt(110) surface during electrode potential cycling between -0.25 V and 
0.10 V, and CN-ad begins to be oxidized into CO2 when E＞0.3 V. The CN-ad behavior 
is more complex on Pt(100). The CN-ad undergoes a surface reaction to yield COL and 
COM when E＜0.15 V. The COL and COM can be oxidized successively when E＞0.25 
V, the oxidation intermediates begin formed at the same time. Moreover, the CN-ad 
begins oxidize into CO2 when E＞0.46 V, which release numerous Pt surface sites. 
2. The Pt(110) and Pt(100) were used as catalyst to study the electrocatalytic 
oxidation of both adsorbed CO (COad)and solution CO(COsol). The results showed 
that the process of COad and COsol both are structure sensitive. On Pt(110) electrode, 
in comparison with COad in a CO-free solution, the oxidation current peak of COsol in 
a CO-saturated solution is positively shifted ca. 168 mV, and the peak current density 
has been increased by 6.70 times. Linear adsorbed CO (COL) was determined by 
in-situ FTIR spectroscopy as the main species. When the solution is saturated with 
CO, the onset potential of COL oxidation is negatively shifted in comparison with 
Pt(110) in a CO-free solution; and the COL band is blue-shifted. On Pt(100) electrode , 
in comparison with COad in a CO-free solution, the COsol oxidation peak appeared 
both on 0.11 and 0.448 V, and the total oxidation charge is much bigger than the 
oxidation charge of COad. Linear adsorbed CO(COL) and Bridged adsorbed CO(COB) 
are determined by in-situ FTIR spectroscopy as the main species. Moreover, the COB 
















COB on set oxidation potential is negatively shifted in comparison with Pt(100) in a 
CO-free solution; and both the COL, COB band are blue-shifted. 
3. The Pt(110) and Pt(100) were used as catalyst to study the coadsorption of 
CN- and CO in acid solutions. The results revealed that the process of CN- and CO 
coadsorption is structure sensitive. On the Pt(110) electrode, the onset oxidation 
potential of COad is positively shifted ca. 100 mV, and the anodic peak potential of 
COad oxidation is postponed about 260 mV with a significant decrease in current 
density. The cyclic voltammetric studies demonstrated that the anodic stripping of 
COad does not affect the previously adsorbed CN-ad at all. Moreover, the CN-ad band is 
blue shift, while COad band is red shift in the coadsorption system. On the Pt(100) 
electrode, after CN- and CO coadsorption, COL and COB are detected, the onset 
oxidation potential of COad is positively shifted ca. 250 mV, and the anodic peak 
potential of COad oxidation is postponed about 162 mV with a significant decrease in 
current density, the CN-ad band is blue shift, while COad band is red shift in 0.0-0.2 V 
potential region, and then blue shifted with the potential increasing in the 
coadsorption system. 
4. Before the adsorption of CN-, the order of COad oxidation activity is ranked as: 
Pt(110) > Pt(100). After cyanide adsorption, it changed to Pt(100) > Pt(110). 
The electrochemistry behavior of adsorbed CN-, adsorbed CO and the 
coadsorption CN- and CO in acid media is studied. Moreover, the oxidation processes 
of adsorbed CO (COad) and solution phase CO (COsol) on Pt(110) and Pt(100) 
electrode are investigated by cyclic voltammetry and in-situ FTIR spectroscopy. The 
results obtained in this thesis have revealed the surface structure effects of Pt single 
crystal electrodes and interaction on molecular level, and is of significance in 
understanding catalytic mechanism, adsorption process, probing the nature of surface 
and interface. 
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